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oxygen which can communicate itself to the percolating fluid ;
(2) by forcing air through during transit. In the second
process most of the energy is wasted, since unaided atmo-
spheric oxidation is naturally slow, therefore the greater part
of the oxygen escapes unabsorbed. By good ordinary ventila-
tion it can usually be supplied as fast as it is consumed. At
the same time the oxidation is decidedly more rapid when air
and water are passed through a closed filter under pressure,
because the solubility of the oxygen is increased and it comes
in quicker contact with the organic matters. But the increase
of effect has n6t repaid the expense.
In the first method certain porous compounds of metals
such as iron or manganese, which have two or more oxides,
are of great service through a carrier action, parallel with the
well-known function of nitric oxide in vitriol chambers. They
can give up to organic matter a part of their combined oxygen,
becoming themselves reduced to a lower oxide; which is
then reoxidised by the air. These filters therefore must be
worked intermittently, and allowed to stand empty at
intervals for aeration. The processes can occur indefinitely
as long as the material remains porous. At the same time
such materials have a high absorptive power, so that their
rate of purifying much exceeds that of silicious media.
It is to porosity and absorptive power that charcoal and               ?
coke owe what purifying activity they possess. The former
great popularity of domestic charcoal filters will be remem-
bered, and Wedekind * described good results on the large
scale with coke-beds in waterworks. Chemical oxidation by
the medium is, however, an additional factor.
For filtering materials the dense crystalline oxides found
as natural minerals, e.g. hematite and pyrolusite, are quite as
inert as silica, but it was many years ago discovered that they
could be rendered active by heating under certain conditions
with carbon in a furnace, when the cooled material contained
lower oxides of the metal which could act in the above way as
oxygen carriers, and diffused through a body of silica or
carbon make it strongly oxidising. This was the principle of
* Wedekind, Proc. Mech. Engineers, Lond., Jan., 1909.